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Abstract: In this paper, the design of a box type solar cookeris presented first. The main components of this solar cooker are inner 
and outer reflectors, a double glazing, an absorber plate and a cooking box. Secondly, in order to predict the evolution of the 
temperatures of the main components of the solar cooker,a mathematical model was developed and implemented in a MATLAB 
program using finite differences method. To validate the accuracy of the calculations further numerical simulations were realized 
using Solidworks simulation tool. After that, simulations were developed on the solar cooker before enhancement and after 
enhancement with four outer reflectors. The obtained results show that the enhancement has a great influence on the maximum 
temperature of each component and on the availability of the solar cooker. 
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1. Introduction 
Different types of solar cookers have been the focus 

of many studies. However, reducing the baking time 
still present a huge challenge for this technology to 
thrive and to be commercialized in a wide range. 
To overcome this problem, many researches have 
proposed to modify baking tools form to increase the 
food heat exchange through the walls of the baking 
tools. In this context, Gaur et al. [1], proposed a 
baking tool with a concave cover to increase the 
effective heat exchange surface. Experiments realized 
on this baking tool have shown a decrease of the 
baking time by 10 to 13 % compared to baking time 
done with an ordinary tool in the same operating 
conditions. To better the heat exchange between the 
inner air in the cooker and the baking tool, Narashima 
et al. [2] used a baking tool with a central cavity. 

 
 Experiments have shown that this configuration 
increases the heat exchange surface and consequently 
the baking time. Although these ameliorations have 
improved the baking time, they presented the 
disadvantage of reducing the space dedicated to the 
food to be cooked.Harmim et al. [3], proposed a new 
form of baking tool which consists on an ordinary 
cylindrical container with fins on its outer wall. This 
configuration has considerably reduced the baking 
time. Although this configuration reduces the baking 
time and permits a satisfactory space for food, the 
manufacturing of such container would be too 
expensive.Another way to enhance the baking time is 
to maximize the solar radiation collection. Many 
researches were realized and many designs were 
proposed in this context namely box type solar 
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cookers [4], concentrator type solar cookers [5] and 
oval type solar cookers [6]. However, box type solar 
cookers are the most suitable for domestic use owing 
to their simple construction. 
In this paper, a full description of the design of a box 
type solar cooker is proposed, a theoretical study and a 
mathematical modeling are also provided. After that, a 
numerical simulation is conducted to verify the 
consistence of the model. Finally, the main conclusion 
of this work is presented. 

2. Description of the solar cooker 

The proposed solar cooker is destined to operate in 
a Mediterranean climate. When designing, these 
conditions must be took into consideration: 
 Easy manufacturing, 
 Available manufacturing materials in local 

market, 
 Easy exploitation of the device during the whole 

year. 
The proposed solar cooker is a box type. It is mainly 
composed of a wood box, an horizontal black body 
(an absorber plate), an inner reflector, and four outer 
reflectors.Fig. 1shows the design of the solar cooker 
subject of study. 

 
Fig. 1 Design of the solar cooker 

The black body placed at the base of the wood box is 
constituted of an aluminum plate which is painted in 
black. This aluminum plate absorbs the solar radiation 
that is transmitted by an inclined double glass panel 
and a vertical reflector which is placed on the inner 
back of the box. To maximize the solar radiation 
capture, four reflectors with adjustable tilt angle 
reflect an additional amount of solar radiation over the 
glass panel. The heat transfer between the aluminum 
plate and the container (not represented) is done by 
conduction while it is done with convection between 
air and the container walls. 
Table 1provides the main geometrical parameters 
values of the solar cooker. 

 
Table 1 Main geometric parameters of the solar cooker 

Parameter Value Unit 
Outer reflectors total surface area 0.4279 𝑚𝑚2 

Inner reflector surface area 0.1460 𝑚𝑚2 

Effective glass surface  0.3654 𝑚𝑚2 

Aluminum plate surface area 0.2872 𝑚𝑚2 

Air gap mean thickness 0.2375 𝑚𝑚 

3. Modeling of the solar cooker 

The adopted model is implemented on a MATLAB 
program to carry out the temperatures of the different 
components of the solar cooker during one day. 
Simulations are realized on a vacant box (i.e. without 
container in it). The evolution of the aluminum plate 
allows to determine the average baking time; the 
higher is the temperature and the shortest is the baking 
time. 
The main elements constituting the model to be 
simulated are: 
 Ambient air, 
 The double glass panel, 
 The inner air, 
 The inner reflector, 
 The outer reflectors, 
 The black painted aluminum plate. 
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To facilitate the calculations, the following 
assumptions are adopted: 
 The components temperatures are uniform. 
 Only the double glass panel and the aluminum 

plate are supposed to absorb solar radiation. 
 Physical and thermal properties of the different 

components are constant in the operating 
temperature range. 

The ambient conditions under which the model is 
simulated are provided in Fig. 2. 

 
Fig. 2 Ambient condtions: Ambient temperature / Solar 

radiation 

To put in evidence the influence of the four outer 
reflectors on the components temperatures, the model 
is simulated at first only with the inner reflector, then 
with four outer reflectors at a preset tilt angles. 

3.1. Energy balance equations of the solar cooker 
without outer reflectors 

The energy balance equation of the first glass is 
given by the following expression: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺1� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� + ��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺1� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 � + ��̇�𝑄𝑟𝑟 ,𝐺𝐺1,𝑠𝑠� 

(1) 

where ��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺1�  is the absorbed solar radiation, 
��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� is the convective heat rate between the 
first glass and the second glass, ��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1�  is the 
second glass radiation heat rate over the first glass, 
��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺1� is the accumulation heat rate of the first 
glass, ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 �  is the convective heat rate 

between the first glass and the ambient air, and 
��̇�𝑄𝑟𝑟 ,𝐺𝐺1,𝑠𝑠� is the first glass radiation heat rate over the 
sky. 
These heat rates expressions can be written as follows: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺1� = 𝛼𝛼𝐺𝐺1𝑆𝑆𝐺𝐺1 𝐼𝐼 (2) 

��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� = ℎ𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1𝑆𝑆𝐺𝐺1(𝑇𝑇𝐺𝐺2 − 𝑇𝑇𝐺𝐺1) (3) 

��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1� = ℎ𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1𝑆𝑆𝐺𝐺1(𝑇𝑇𝐺𝐺2 − 𝑇𝑇𝐺𝐺1) (4) 

��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺1� = 𝑚𝑚𝐺𝐺1𝐶𝐶𝑝𝑝𝐺𝐺
𝑑𝑑𝑇𝑇𝐺𝐺1

𝑑𝑑𝑑𝑑
 (5) 

��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 � = ℎ𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 𝑆𝑆𝐺𝐺1(𝑇𝑇𝐺𝐺1 − 𝑇𝑇𝑎𝑎𝑚𝑚𝑎𝑎 ) (6) 

��̇�𝑄𝑟𝑟 ,𝐺𝐺1,𝑠𝑠� = ℎ𝑟𝑟 ,𝐺𝐺1,𝑠𝑠𝑆𝑆𝐺𝐺1(𝑇𝑇𝐺𝐺1 − 𝑇𝑇𝑠𝑠) (7) 

where 𝛼𝛼𝐺𝐺1 is the absorption coefficient of the glass, 
𝑆𝑆𝐺𝐺1  is the effective glass surface, 𝐼𝐼  is the solar 
radiation, ℎ is the heat transfer coefficient, 𝑚𝑚 is the 
mass, 𝐶𝐶𝑝𝑝  is the specific heat capacity, and 𝑇𝑇 is the 
temperature of the component. 
The temperature of the sky can be expressed as[7]: 

𝑇𝑇𝑠𝑠 = 0.0552 𝑇𝑇𝑎𝑎𝑚𝑚𝑎𝑎1.5  (8) 

The energy balance of the second glass is given by the 

following expression: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺2� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2� + ��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺2� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� + ��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1� 

(9) 

where ��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺2�  is the absorbed solar 
radiation, ��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2�  is the black aluminum plate 
radiation rate over the second glass, ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺2� is the 
accumulation heat rate in the second glass, 
��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2� is the convective heat rate between the 
inner air gap and the second glass. The previous heat 
rates are expressed as: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺2� = 𝛼𝛼𝐺𝐺2 𝜏𝜏 𝑆𝑆𝐺𝐺2 𝐼𝐼 (10) 

��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2� = ℎ𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2𝑆𝑆𝐺𝐺2�𝑇𝑇𝑝𝑝 − 𝑇𝑇𝐺𝐺2� (11) 

��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺2� = 𝑚𝑚𝐺𝐺2𝐶𝐶𝑝𝑝𝐺𝐺
𝑑𝑑𝑇𝑇𝐺𝐺2

𝑑𝑑𝑑𝑑
 (12) 

��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2� = ℎ𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2𝑆𝑆𝐺𝐺2(𝑇𝑇𝐺𝐺2 − 𝑇𝑇𝑎𝑎𝑎𝑎𝑟𝑟 ) (13) 
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where 𝜏𝜏  is the coefficient of transmission of the  
glass. 
The air gap energy balance can be written as follows: 

��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 � = ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 � + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2� (14) 

where��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 �is the convective heat rate between 
the black aluminum plate and the air gap, and 
��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 � is the air gap heat accumulation rate. The 
expressions of the previous heat rates are calculated 
using the following expressions: 

��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 � = ℎ𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 𝑆𝑆𝑝𝑝�𝑇𝑇𝑝𝑝 − 𝑇𝑇𝑎𝑎𝑎𝑎𝑟𝑟 � (15) 

��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 � = 𝑚𝑚𝑎𝑎𝑎𝑎𝑟𝑟 𝐶𝐶𝑝𝑝𝑎𝑎𝑎𝑎𝑟𝑟
𝑑𝑑𝑇𝑇𝑎𝑎𝑎𝑎𝑟𝑟
𝑑𝑑𝑑𝑑

 (16) 

The aluminum plate energy balance is expressed by: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝑝𝑝� + ��̇�𝑄𝑎𝑎𝑖𝑖 ,𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑝𝑝� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 � + ��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2� 

(17) 

where��̇�𝑄𝑎𝑎𝑎𝑎 ,𝑝𝑝� is the absorbed solar radiation by the 
black aluminum plate, ��̇�𝑄𝑎𝑎𝑖𝑖 ,𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝�  is the reflected 
solar radiation absorbed by the aluminum plate, and 
��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑝𝑝�  is the aluminum plate heat accumulation 
rate. 

The previous heat rates can be calculated using the 
next expressions: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝑝𝑝� = 𝛼𝛼𝑝𝑝𝜏𝜏2𝑆𝑆𝑝𝑝  𝐼𝐼 (18) 

��̇�𝑄𝑎𝑎𝑖𝑖 ,𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝)� = 𝛼𝛼𝑝𝑝𝜏𝜏2𝑆𝑆𝑎𝑎𝑖𝑖 ,𝑟𝑟𝑟𝑟𝑟𝑟  𝐼𝐼 (19) 

��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑝𝑝� = 𝑚𝑚𝑝𝑝𝐶𝐶𝑝𝑝𝑝𝑝
𝑑𝑑𝑇𝑇𝑝𝑝
𝑑𝑑𝑑𝑑

 (20) 

3.2. Energy balance equations of the solar cooker 
with four outer reflectors 

The use of outer reflectors provides the black 
aluminum plate with an additional amount of solar 
radiation which effects the energy balance equations 
of the previously cited components. Assuming that all 
of the reflected solar radiation which passes through 
the glass panel is collected by the aluminum plate, and 

that the four outer reflectors have the same reflecting 
area, the energy balance equations (1), (9) and (17) 
become: 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺1� + ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺1� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� + ��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺1� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 � + ��̇�𝑄𝑟𝑟 ,𝐺𝐺1,𝑠𝑠� 

(21) 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝐺𝐺2� + ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺2� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2� + ��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝐺𝐺2� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝐺𝐺2,𝐺𝐺1� + ��̇�𝑄𝑟𝑟 ,𝐺𝐺2,𝐺𝐺1� 

(22) 

��̇�𝑄𝑎𝑎𝑎𝑎 ,𝑝𝑝� + ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝� + ��̇�𝑄𝑎𝑎𝑖𝑖 ,𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝� 
= ��̇�𝑄𝑎𝑎𝑐𝑐𝑐𝑐 ,𝑝𝑝� + ��̇�𝑄𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 � + ��̇�𝑄𝑟𝑟 ,𝑝𝑝 ,𝐺𝐺2� 

(23) 

where ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺1� , ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺2�  and ��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝�  are the 
additional heat rates received respectively by the fist 
glass, the second glass and the black aluminum plate. 
The expressions of these heat rates are respectively: 

��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺1� = 4 𝛼𝛼𝐺𝐺1𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟  𝐼𝐼 (24) 

��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝐺𝐺2� = 4 𝛼𝛼𝐺𝐺2 𝜏𝜏 𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟  𝐼𝐼 (25) 
��̇�𝑄𝑟𝑟𝑟𝑟𝑟𝑟 ,𝑝𝑝� = 4 𝛼𝛼𝑝𝑝𝜏𝜏2 𝑆𝑆𝑟𝑟𝑟𝑟𝑟𝑟  𝐼𝐼 (26) 

3.3. Convective heat transfer coefficients 

The convective heat transfer coefficient between the 
aluminum plate and the air gap is given by the 
following expression: 

ℎ𝑐𝑐𝑐𝑐 ,𝑝𝑝 ,𝑎𝑎𝑎𝑎𝑟𝑟 = 1.32 �
𝑇𝑇𝑝𝑝 − 𝑇𝑇𝑎𝑎𝑎𝑎𝑟𝑟

𝐿𝐿
�

1/4

 (27) 

Where 𝑇𝑇𝑝𝑝  is the aluminum plate temperature, 𝑇𝑇𝑎𝑎𝑎𝑎𝑟𝑟  is 
the air gap temperature, and 𝐿𝐿 is the length of the 
aluminum plate. 
The convective heat transfer coefficient between the 
air gap and the second glass can be expressed as: 

ℎ𝑐𝑐𝑐𝑐 ,𝑎𝑎𝑎𝑎𝑟𝑟 ,𝐺𝐺2 = 0.1291 𝑅𝑅𝑎𝑎0.304 𝜆𝜆𝑎𝑎𝑎𝑎𝑟𝑟
𝑑𝑑𝑎𝑎𝑎𝑎𝑟𝑟

 (28) 

where𝑅𝑅𝑎𝑎 is the Rayleigh number, 𝜆𝜆𝑎𝑎𝑎𝑎𝑟𝑟  is the air gap 
conductivity, and 𝑑𝑑𝑎𝑎𝑎𝑎𝑟𝑟  is the mean air gap thickness. 
The convective heat transfer coefficient between the 
first glass and the ambient air is expressed as follows: 

ℎ𝑐𝑐𝑐𝑐 ,𝐺𝐺1,𝑎𝑎𝑚𝑚𝑎𝑎 = 5.67 + 3.86 𝑉𝑉 (29) 

where𝑉𝑉 is the wind velocity. 
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4. Computer simulation 

4.1. Numerical simulation based on finite differences 
method 

An iterative MATLAB Program was developed to 
predict the temperature evolution relative to each 
component of the solar cooker. The most important 
temperature value to predict is the black aluminum 
plate temperature since the plate is in contact with the 
container. The adopted discretization method is the 
finite difference method. Simulations are realized for a 

solar cooker with and without outer reflectors to bring 
out the influence of the reflectors. 

Fig. 3 illustrates the obtained results with the finite 
differences method for both of the configurations 
(with and without reflectors). The use of the outer 
reflectors is clearly benefit for the functioning since 
the aluminum plate temperature has increased from 
104 °C to 158 °C. The availability as well has 
considerably increased to reach approximately 8 hours 
if a baking temperature of 100 °C is assumed.

 
a) 

 
b) 

Fig. 3 Simulation results: Components temperatures 

a) without outer reflectors b) with outer reflectors 

 

4.2. Numerical simulation based on Solidworks 
Dynamic Thermal Simulation 

To validate the accuracy of the proposed model, a 
numerical simulation using the Solidworks Dynamic 
Thermal Simulation was realized with the same 
ambient conditions used in the finite differences 
method implemented in the MATLAB program. 
Fig. 4 shows the simulation workspace as well as the 
simulation tree and the placement of the boundary 
conditions. Simulations were carried out for the solar 
cooker with and without outer reflectors.  

Fig. 4 Solidworks simulation work space 
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a) 

 
b) 

Fig. 5Solidworks Thermal Simulation results: Components temperatures 

a) without outer reflectors b) with outer reflectors

The obtained results in Figure.5 are very satisfactory 
since the maximum error of the aluminum plate 
temperature does not exceed 2 % when the solar 
cooker is simulated without outer reflectors and 6.7 % 
when the solar cooker is simulated with outer 
reflectors. 

6. Conclusion 

This work consists on designing a box type solar 
cooker which is enhanced with an inner reflector and 
four outer reflectors. In addition, a detailed description 
of the mathematical model is developed. This 
modelling is used to predict the evolution of the main 
components temperatures for both cooker 
configurations (i.e. with and without outer reflectors). 
The mathematical model was numerically simulated 
and verified using a MATLAB program and 
Solidworks Thermal Simulation Tool. The obtained 
results show that the black aluminum plate 
temperature is close to 104 °C when the cooker is 
simulated without outer reflectors and close to 158 °C 
when the cooker is simulated with the outer reflectors. 
This result is very satisfactory since it brings out the 
benefit of the enhancement on the cooker 
performances. In addition, the use of the outer 
reflectors permits an availability that can reach 8 
hours per day under the precise operating conditions. 
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